The vectorcardiogram is a useful supplement to the conventional electrocardiogram in the recognition of right ventricular hypertrophy. Many quantitative criteria have been proposed. However they are often too complicated for routine clinical application. Based on the distribution of the QRS loop area in the various quadrants in the vectorcardiogram in 198 normal subjects, three simple criteria for diagnosis of right ventricular hypertrophy are derived: 1) the anterior and rightward QRS loop area in the transverse plane is greater than 70% of the total; 2) the QRS loop area in the right posterior quadrant of the transverse plane is greater than 20% of the total; 3) the QRS loop area in the right inferior quadrant in the frontal plane is greater than 20% of the total. Vectorcardiogram recordings in 97 patients with atrial septal defect, mitral stenosis, and chronic obstructive lung disease with pulmonary hypertension met one or more of the criteria in 80 (83%). The conventional electrocardiogram of these patients was suggestive of right ventricular hypertrophy in 64 (66%). It is concluded that the proposed vectorcardiographic criteria provide a sensitive means for the diagnosis of right ventricular hypertrophy. Their 2) The QRS loop area in the right posterior quadrant (transverse plane) is greater than 20% of the total
3) The QRS loop area in the right inferior quadrant (frontal plane) is greater than 20%* of the total. 1) The maximum rightward voltage6
2) The ratio of the rightward forces to the left posterior forces" 7 3) The direction of the half-area QRS vector7' 8 4) The direction of the maximum QRS Although each of the above criteria has been found useful in the diagnosis of right ventricular hypertrophy, various combinations of three or more of the criteria have been employed to improve the accuracy of recognition. Many measurements may be needed, and the procedure often proves to be too time consuming and too complicated for routine clinical application.
In our proposed criteria the relative size of the QRS loop area in the different quadrants alone is utilized. Although the criteria have been simplified, the sensitivity of the method is not reduced. This is due to the fact that selected loop area represents the sum of all the instantaneous vectors in that direction. By expressing the loop area as the percentage of the total the relationship between the various forces is obtained. Similarly, the ratio will also indicate indirectly the direction of the maximum or half-area QRS vector. Alterations of either the initial, mid, or late QRS forces are equally effective in modifying the distribution of the loop area. Finally, by using two planar projections, the spatial characteristics of the vectors are also taken into consideration. Therefore it is apparent that practically all of the information sought by the previously described criteria may be obtained from the loop area alone.
In the great majority of instances the estimation of the percentage of the loop area for clinical use can be made by simple inspection alone. Planimetry is not necessary. In doubtful cases a transparent plastic sheet marked with grid may be superimposed on the vectorcardiogram. The relative size of the area in each location may be determined by counting the number of squares it contains which is in turn compared with the number for the entire QRS loop.
It should be emphasized that the specificity of the proposed criteria has not been tested. It is well Circulation, Volume XLVIII, December 1973 known that true posterior myocardial infarction and left posterior hemiblock may mimic right ventricular hypertrophy both electrocardiographically and vectorcardiographically. The separation often can only be made on clinical grounds.
Although patients with a QRS duration greater than 0.11 sec have been excluded, the presence of incomplete right bundle branch block in these patients cannot be ruled out. This is particularly true in patients with atrial septal defect. Marked slowing of the inscription of the terminal portion of the QRS loop was however not observed in any of our cases.
All of the patients with chronic obstructive lung disease included in this report had elevated right vontricular pressure. The incidence of false positive diagnosis in patients with normal right ventricular pressure is therefore unknown. Three such patients have thus far been studied and none of their vectorcardiograms met the suggested criteria. The number of patients is too small to evaluate the specificity of the criteria. They are therefore not included in this series.
In conclusion the currently available quantitative vectorcardiographic criteria for the diagnosis of right ventricular hypertrophy may be effectively replaced by three simple signs. They are sensitive and are easily applicable for routine clinical use.
